We examine the Higgs triple coupling in MSSM and NMSSM under current constraints, which include the LHC measurements, Higgs data, B physics, electroweak precision observables, relic density and so on. The ratio λ MSSM hhh /λ SM hhh is above 0.97, due to the highly constrained parameter space. While the ratio λ NMSSM hhh /λ SM hhh can reach 0.1 under current constraints. The precise measurement in future collider will give a tighter constraint to the Higgs triple coupling in MSSM and NMSSM.
I. INTRODUCTION
The Standard Model(SM) spectrum have been completed by the discovery of 125GeV Higgs [1, 2] . But in order to describe the Higgs potential and pin down the SM, we still need to know the Higgs self-couplings. In New Physics Models which contain more than one Higgs, the Higgs self-coupling will change a lot. And such an different self-coupling is very important in many theory and phenomenology problem, such as baryon-geneses and vacuum stability. So it's important to calculate how large this change can be under current constraints.
An interesting feature in the MSSM Higgs sector have been shown in [3] . It says that even the stop loop correction to the Higgs self coupling is significant, but such a large New Physics contribution can always be absorbed by the redefinition of the Higgs mass. So, after a detailed matching of the Higgs mass and Higgs self coupling, the MSSM will show decoupling property, which means all the things you can see in low energy scale is just the SM when all of the non-SM particles are very heavy. Such a matching between Higgs mass and its coupling can be automatically obtained in the effective potential method [4] [5][6] [7] . So as suggested by [8] , we will use the effective potential method to perform our calculation.
II. HIGGS SECTOR IN MSSM AND NMSSM
The MSSM Higgs sector have two doublets:
The tree-level Higgs potential can be expressed as:
Using the minimum condition, the soft mass m , and B µ can be expressed by M A , tan β and other SM parameters. So the tree level MSSM Higgs sector can be decided by M A and tan β. All the couplings in the tree-level MSSM Higgs sector are gauge couplings, and the stop/top sector will give a large quantum correction to tree-level potential.
Beside the two Higgs doublets, the NMSSM Higgs sector is extended by a singlet S, and a effective µ term will be introduced by the spontaneous symmetry breaking of this singlet field. The tree-level Higgs potential in NMSSM is:
with κ and λ are dimensionless parameters, and A λ and A κ are dimensional trilinear terms. The largest different between MSSM and NMSSM Higgs sector is the Higgs coupling(tree-level). As we mentioned before, the Higgs coupling in MSSM are all gauge couplings, while the Higgs coupling is NMSSM is very different, they only obey some theoretical constraints like perturbativity in high energy scale, vaccum stability, or the phenomenology constraints from Higgs data. So the Higgs triple coupling in NMSSM can be very different with SM and MSSM. Next we will show the exact number of Higgs triple coupling in MSSM and NMSSM under current constraints.
III. NUMERICAL CALCULATIONS AND RESULTS
The input SM parameters are [10] :
The mass of sleptons, first and second generation squarks, gaugino are all set to 2TeV. We further require
Then we use NMSSMTools-4.4.1 [11] to perform a random scan. For MSSM(MSSM can be treated as a limiting scenario of NMSSM, so NMSSMTools can be used for the MSSM scan), the scan range is:
And the scan range of NMSSM is:
The included constraints are:
• Higgs data. HiggsBounds-4.2. [12] and HiggsSignals-1.3.0 [13] have been used to exclude the points that out of the 2σ region.
• B physics observables B → X s γ, B s → µ + µ − , B d → X s µ + µ − and B + → τ + ν are required to be in 2σ region.
• Precision electroweak observables are required to be in 2σ region.
• Relic density required to be below the 2σ upper bound of the Planck value [14] . The neutralino-proton scattering cross section are required to satisfy the direct detection bound from LUX [15] .
• The physical vacuum should be stable.
In order to see the new physics effect, it's will be convenient show the ratio λ
If this ratio is unequaled to one, then we will see a SUSY effect. And the farther this ratio deviate one, the larger SUSY effect we can see. Fig.1 and Fig.2 are our main scan results. The Higgs triple coupling deviation in MSSM is to small to be seen in future colliders, while this triple coupling deviation in NMSSM is larger enough to be detected by future colliders. And the large triple coupling deviation in NMSSM always correspond to a scalar in the neighbour of the 125GeV Higgs. Detailed discussion can be found in our longer paper [16] .
IV. THE CONSTRAINT TO HHH COUPLING IN FUTURE COLLIDER
The large deviation of Higgs triple coupling will happen when the SM-like Higgs mix with other non-SM scalar adequately. But such a adequate mixing will also cause a deviation in hV V , hff . So if we could measure the hV V , hff coupling much precisely, the constraint to Higgs triple coupling will be more stringent. Here we just show the NMSSM result in Fig.3 . 
